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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily, securely, and 
accurately measure the thickness and surface shape of an 
object to be measured by subtracting distance 
corresponding to one surface and the other surface of an 
object to be measured from the corresponding relative 
distance of relative distance data. 
SOLUTION: An object 37 to be measured is supported 
between measurement means 39 and 41 , and the thickness 
of the object 37 to be measured is measured. The 
measurement is made by moving a measurement means and 
a slider along a guide axis and continuously measuring 
distances L1 x and L2x from a surface 37a of the object 37 
to be measured to a surface 37b using a measuring 
instrument. Then, by subtracting the corresponding 
distances L1 x and L2x up to the surfaces 37a and 37b of 
the object 37 to be measured from corresponding relative 
distance Sx of the relative distance data that has been 
obtained in advance, a thickness Tx of the object 37 to be 
measured is obtained. Further, by adding corresponding 
deviation ALx of straightness data that has been obtained in advance to the corresponding 
distance L1x up to the surface 37a of the object 37 to be measured, the surface shape of the 
surface 37a of the object 37 to be measured is obtained. 
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* NOTICES * 




JFO and NCI FX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] With 1st and 2nd measurement means to arrange the 1st guidance shaft and the 2nd guidance 
shaft to abbreviation parallel, and to move in accordance with said 1st and 2nd guidance shafts In the 
whole surface of the device under test arranged between said 1st and 2nd measurement means, and the 
thickness measuring method for measuring the distance of until continuously on the other hand, and 
obtaining the thickness of said device under test continuously Beforehand said 1 st and 2nd measurement 
means by moving synchronously in accordance with said 1 st and 2nd guidance shafts After measuring 
continuously the relative distance of said 1 st measurement means and the 2nd measurement means and 
obtaining the relative-distance data of the direction of axial length, And on the other hand, measure the 
distance of until continuously, and it sets in each direction location of axial length, said 1 st and 2nd 
measurement means — said 1 st and 2nd guidance shafts — meeting — moving — the whole surface of said 
device under test — The thickness measuring method characterized by obtaining the thickness of said 
device under test from the relative distance to which said relative-distance data correspond by 
subtracting the whole surface and the distance to which until corresponds on the other hand of said 
device under test. 

[Claim 2] The thickness measuring method characterized by carrying out by equipping said 1st or 2nd 
measurement means with a reference standard for continuous measurement of the relative distance of 
said 1st measurement means and the 2nd measurement means, and measuring spacing to said reference 
standard continuously with said 2nd or 1st measurement means in a thickness measuring method 
according to claim 1 . 

[Claim 3] It is the thickness measuring method characterized by said device under test being a silicon 
wafer in a thickness measuring method according to claim 1 . 

[Claim 4] With 1st and 2nd measurement means to arrange the 1st guidance shaft and the 2nd guidance 
shaft to abbreviation parallel, and to move in accordance with said 1 st and 2nd guidance shafts In the 
whole surface of the device under test arranged between said 1st and 2nd measurement means, and the 
surface type-like measuring method for measuring the distance of until continuously on the other hand, 
and acquiring the shape of surface type of the whole surface of said device under test, and other sides 
While measuring beforehand the straightness of the 1 st measurement means which moves in accordance 
with said 1 st guidance shaft, asking for the deflection to a criteria straight line in each direction location 
of axial length and obtaining straightness data Said 1st and 2nd measurement means by moving 
synchronously in accordance with said 1 st and 2nd guidance shafts After measuring continuously the 
relative distance of said 1 st measurement means and the 2nd measurement means and obtaining the 
relative-distance data of the direction of axial length, And on the other hand, measure the distance of 
until continuously, and it sets in each direction location of axial length, said 1 st and 2nd measurement 
means — said 1 st and 2nd guidance shafts — meeting — moving — the whole surface of said device under 
test ~ From the relative distance to which said relative-distance data correspond, by subtracting the 
whole surface and the distance to which until corresponds on the other hand of said device under test, 
obtain the thickness of said device under test and it sets in each direction location of axial length further. 
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The shape of surface type of 




hole surface of said device under test is 




[uired by adding the 



deflection corresponding to the distance to which it corresponds to the whole surface of said device 
under test in said straightness data. The surface type-like measuring method characterized by acquiring 
the shape of surface type of the other sides of a device under test by adding the thickness of said device 
under test in the shape of [ of this whole surface ] surface type. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thickness measuring method and surface type-like 
measuring method for measuring the shape of thickness and surface type of a device under test, such as 
a silicon wafer, to a precision. 
[0002] 

[Description of the Prior Art] What is indicated by JP,5-77179,B, JP,10-47949,A, etc. is known as 
equipment for measuring the shape of surface type of sheet metal, such as a silicon wafer, 
conventionally. Drawing 5 shows the equipment indicated by JP,5-77179,B, and adsorption support of 
the sheet metal 2, such as a silicon wafer, is carried out with this equipment at the pivotable vacuum 
chuck 1 . 

[0003] A displacement gage 3 is arranged and the displacement gages 3, such as this, are supported by 
the arm 4 and the supporter material 5 by the both sides of sheet metal 2. And let variation in the data 
constellation of the thickness measured in the field needed from being premised on being stuck in datum 
level, such as a flat surface, by the application of sheet metal 2 be the display flatness of sheet metal 2 in 
configuration evaluation of sheet metal 2 with this equipment. 

[0004] However, local irregularity is in the field to which it is stuck in the base plane of sheet metal 2 by 
such conventional evaluation approach. Or even when thickness is fixed, also when it has the wave of a 
small period and is not fully stuck to this field in a base plane In configuration evaluation of the silicon 
wafer which the irregularity or wave will be expressed as a configuration which exists in the opposite 
side, for example, performs drawing or an imprint of a detailed pattern on the front face, there was 
excessive or a problem that there was a possibility that an underestimate may arise. 
[0005] Namely, as shown in (a), when [ of drawin g 6 ] local crevice 2b with a die length of several mm 
to dozens of mm exists in the rear-face 2a side of the sheet metal 2 which consists of a silicon wafer At 
the time of a pattern imprint, in the suction force of a vacuum adhesive disk Sheet metal 2 cannot be 
certainly stuck to a datum plane K, but as the evaluation result of the display flatness based on thickness 
data is shown in (a') of drawing, crevice 2b will exist in the surface 2c side of sheet metal 2, and 
originally, a pattern will be judged to be poor, though it is the configuration which can be imprinted 
good. 

[0006] Moreover, as shown in (b), when [ of drawin g 6 ] 2d of local heights with a die length of several 
mm to dozens of mm exists in the rear- face 2a side of sheet metal 2 Cannot stick the periphery of 2d of 
heights to a datum plane K certainly, but the evaluation result of the display flatness based on thickness 
data As shown in (b 1 ) of drawing, 2d of actually more small heights will exist in the surface 2c side of 
sheet metal 2, and the poor imprint of a pattern will arise in the range larger than evaluation. 
[0007] Furthermore, as shown in (c) of drawing 6 , when the wave of a period uniform [ the thickness of 
sheet metal 2 ] and short exist for example, the rear face 2a side of heights 2e cannot be certainly stuck 
to a datum plane K, but the evaluation result of the display flatness based on thickness data will be in a 
flat condition as [ show / in (c 1 ) of drawing ], and the poor imprint of an unimaginable pattern will arise 
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in evaluation. 

[0008] Moreover, since it aims at measuring the thickness of sheet metal 2 with conventional equipment, 
Since what is necessary is just to make it keep constant a relative distance of the displacement gage 3 of 
the pair which measures both sides of sheet metal 2, as shown in drawing 7 sheet metal 2 — inserting — 
being crowded — making — two forks — the attaching part 6 of a ** was located, the displacement gage 
3 has been arranged at the tip of this attaching part 6, and since it constituted so that an attaching part 6 
may be moved in support of root Motobe 7, an attaching part 6, there was a problem which is described 
below. 

[0009] namely, if the diameter of sheet metal 2 becomes the magnitude which is 300mm with such 
structure, for example, in order to measure the whole surface of sheet metal 2 two forks, in order that the 
die length of the attaching part 6 of a ** may be needed at least 1 50mm or more and the root Motobe 7 
may moreover also separate from a displacement gage 3 150mm or more The problem that the Abbe 
error by root Motobe f s 7 migration precision being expanded, and the error resulting from the 
rectilinear-propagation nature of a displacement gage 3 occurring, and the point of measurement of the 
displacement gage 3 of a pair shifting occurs arises. 

[0010] moreover, two forks — when the attaching part 6 of a ** vibrates like a tuning fork, a relative 
distance of the displacement gage 3 of a . pair is changed, and the problem that an error occurs arises. 
These people developed previously the surface type-like measuring device of the sheet metal which can 
solve this conventional problem, and applied for this as Japanese Patent Application No. No. 158892 
[ ten to ]. Drawing 8 shows the surface type-like measuring device of the sheet metal concerning this 
application, and this equipment has the support means 13 which supports sheet metal 1 1 free [ rotation ] 
in the same flat surface. 

[001 1] The 1st and 2nd guidance shafts 15 and 17 are arranged at the side 1 of the flat surface of sheet 
metal 1 1, and else so that it may become parallel to mutual in parallel with a flat surface. The 1st and 
2nd sliders 19 and 21 which move to the 1st and 2nd guidance shafts 15 and 17 independently in 
accordance with the 1st and 2nd guidance shafts 15 and 17 are arranged. And the whole surface [ of 
sheet metal 11 ], 1st [ which measure the distance of until independently on the other hand ], and 2nd 
measurement means 23 and 25 are arranged at the 1st and 2nd sliders 19 and 21. 
[0012] In such equipment, the shape of surface type of sheet metal 1 1 can be measured in a high 
precision by the simple configuration. 
[0013] 

[Problem(s) to be Solved by the Invention] However, with such conventional equipment, since parallel 2 
flat surface used as the criteria of measurement was formed in the both sides of sheet metal 11, each 
straightness of the 1st and 2nd sliders 19 and 21 for generating the parallel 2 flat surface and mutual 
parallelism had become the factor which has direct effect on the accuracy of measurement. 
[0014] Therefore, not to mention finishing and arranging a straightness and parallelism with high 
precision, in order that checking these periodically after equipment installation and amending data if 
needed might acquire high-reliability and repeatability, it was indispensable. And measurement of the 
former, a straightness, and parallelism As shown in drawing 9 , the glass truth direct master 27 which is 
expensive and handling takes prudence Use and set a fixture etc. to the measuring plane of equipment, 
and the distance LI and L2 to the truth direct master 27 to the movement lines 19A and 21 A of the 1st 
and 2nd sliders 19 and 21 is measured respectively. It is carried out by setting up the criteria straight 
lines 19B and 21 B to each movement lines 19A and 21 A. 

[0015] Moreover, in the check of the parallelism of the movement lines 19A and 21 A, such as this Two 
positions in the migration direction of the 1st and 2nd sliders 19 and 21 are set up. Movement line 19A 
in there and the relative distance L3 and L4 between 21 A are measured. Calculation of parallelism is 
performed by adding the deflection delta 1 1 and delta 12 from the criteria straight lines 19B and 21 B to 
distance L3, and adding the deflection delta 21 and delta 22 from the criteria straight lines 19B and 21 B 
to distance L4. 

[0016] However, by such conventional measuring method, we were anxious about including the error 
factor of measurement from the following points, and there was a problem that the working efficiency 
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n^^ring respectively independently the strc^^ne 



was very bad. Namely, after melsuring respectively independently the stralgfftness of each movement 
lines 19A and 21 A, in order to check parallelism only by two predetermined points, in count of 
parallelism The straightness of each movement lines 19A and 21 A was amended, this correction value 
was superimposed on a changed part of the relative distance in two predetermined points, and a 
complicated procedure of recalculating the correction value of the straightness of the biaxial movement 
lines 19A and 21 A again was still more nearly required than the obtained parallelism data. 
[0017] Moreover, in order to compute parallelism only by changed part of the relative distance in two 
points, we were anxious about being unable to grasp a relative distance change of both the movements 
lines 19A and 21 A in the successive range whole region, as a result falling the dependability of 
measurement data. Furthermore, to measurement of the straightness of the movement lines 19A and 
21 A, it is expensive, and since it is necessary to use a fixture for the measuring plane of equipment and 
to set to it the glass truth direct master 27 which handling takes prudence, when high skill is required 
and this is made into a daily check to the user of equipment, long working hours are needed and 
automation of equipment will become difficult. 

[0018] This invention was made in order to solve this conventional trouble, and it aims at offering the 
thickness measuring method and surface type-like measuring method which can measure the shape of 
thickness and surface type of a device under test in an easy and certainly high precision. 
[0019] 

[Means for Solving the Problem] With 1 st and 2nd measurement means for the thickness measuring 
method of claim 1 to arrange the 1 st guidance shaft and the 2nd guidance shaft to abbreviation parallel, 
and to move in accordance with said 1 st and 2nd guidance shafts In the whole surface of the device 
under test arranged between said 1st and 2nd measurement means, and the thickness measuring method 
for measuring the distance of until continuously on the other hand, and obtaining the thickness of said 
device under test continuously Beforehand said 1st and 2nd measurement means by moving 
synchronously in accordance with said 1st and 2nd guidance shafts After measuring continuously the 
relative distance of said 1st measurement means and the 2nd measurement means and obtaining the 
relative-distance data of the direction of axial length, And on the other hand, measure the distance of 
until continuously, and it sets in each direction location of axial length, said 1 st and 2nd measurement 
means — said 1 st and 2nd guidance shafts — meeting — moving — the whole surface of said device under 
test — It is characterized by obtaining the thickness of said device under test from the relative distance to 
which said relative-distance data correspond by subtracting the whole surface and the distance to which 
until corresponds on the other hand of said device under test. 

[0020] In a thickness measuring method according to claim 1 , the thickness measuring method of claim 
2 equips said 1 st or 2nd measurement means with a reference standard for continuous measurement of 
the relative distance of said 1st measurement means and the 2nd measurement means, and is 
characterized by carrying out by measuring spacing to said reference standard continuously with said 
2nd or 1st measurement means. Said device under test is characterized by the thickness measuring 
method of claim 3 being a silicon wafer in a thickness measuring method according to claim 1 . 
[0021] With 1st and 2nd measurement means for the surface type-like measuring method of claim 4 to 
arrange the 1 st guidance shaft and the 2nd guidance shaft to abbreviation parallel, and to move in 
accordance with said 1 st and 2nd guidance shafts In the whole surface of the device under test arranged 
between said 1 st and 2nd measurement means, and the surface type-like measuring method for 
measuring the distance of until continuously on the other hand, and acquiring the shape of surface type 
of the whole surface of said device under test, and other sides While measuring beforehand the 
straightness of the 1st measurement means which moves in accordance with said 1st guidance shaft, 
asking for the deflection to a criteria straight line in each direction location of axial length and obtaining 
straightness data Said 1st and 2nd measurement means by moving synchronously in accordance with 
said 1 st and 2nd guidance shafts After measuring continuously the relative distance of said 1 st 
measurement means and the 2nd measurement means and obtaining the relative-distance data of the 
direction of axial length, And on the other hand, measure the distance of until continuously, and it sets in 
each direction location of axial length, said 1st and 2nd measurement means — said 1st and 2nd guidance 
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shafts — meeting — moving — t^^hole surface of said device under test ^^^>m the relative distance to 
which said relative-distance data correspond, by subtracting the whole surface and the distance to which 
until corresponds on the other hand of said device under test, obtain the thickness of said device under 
test and it sets in each direction location of axial length further. It is characterized by acquiring the shape 
of surface type of the whole surface of said device under test, and acquiring the shape of surface type of 
the other sides of a device under test by adding the thickness of said device under test in the shape of [ of 
this whole surface ] surface type by adding the deflection corresponding to the distance to which it 
corresponds to the whole surface of said device under test in said straightness data. 
[0022] (Operation) By the thickness measuring method of claim 1, beforehand, by moving the 1st and 
2nd measurement means synchronously in accordance with the 1 st and 2nd guidance shafts, the relative 
distance of the 1st measurement means and the 2nd measurement means is measured continuously, and 
the relative-distance data of the direction of axial length are obtained, next, the thing for which the 1st 
and 2nd measurement means are moved in accordance with the 1st and 2nd guidance shafts — the whole 
surface of a device under test — and on the other hand, the distance of until is measured continuously. 
[0023] And in each direction location of axial length, the thickness of a device under test is measured 
from the relative distance to which relative-distance data correspond by subtracting the whole surface 
and the distance to which until corresponds on the other hand of a device under test. By the thickness 
measuring method of claim 2, continuous measurement of the relative distance of the 1st measurement 
means and the 2nd measurement means equips the 1st or 2nd measurement means with a reference 
standard, and is performed by measuring spacing to a reference standard continuously with the 2nd or 
1 st measurement means. 

[0024] By the thickness measuring method of claim 3, a device under test is used as a sheet metal-like 
silicon wafer, and the thickness of a silicon wafer is measured. By the surface type-like measuring 
method of claim 4, by measuring beforehand the straightness of the 1 st measurement means which 
moves in accordance with the 1st guidance shaft, the deflection to a criteria straight line is called for in 
each direction location of axial length, and let it be straightness data. 

[0025] Moreover, beforehand, by moving the 1st and 2nd measurement means synchronously in 
accordance with the 1st and 2nd guidance shafts, the relative distance of the 1st measurement means and 
the 2nd measurement means is measured continuously, and the relative-distance data of the direction of 
axial length are obtained. Next, the 1 st and 2nd measurement means are moved in accordance with the 
1 st and 2nd guidance shafts, on the other hand, the distance of until is measured continuously, and the 
thickness of a device under test is called for in each direction location of axial length by subtracting the 
whole surface and the distance to which until corresponds on the other hand of a device under test from 
the whole surface of a device under test, and the relative distance to which relative-distance data 
correspond. 

[0026] And in each direction location of axial length, the shape of surface type of the whole surface of a 
device under test is searched for by adding the deflection corresponding to the distance to which it 
corresponds to the whole surface of a device under test in straightness data. Moreover, the shape of 
surface type of the other sides of a device under test is acquired by adding the thickness of a device 
under test in the shape of [ of this whole surface ] surface type. 
[0027] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail 
using a drawing. Drawing 1 shows the measuring device with which 1 operation gestalt of the measuring 
method of this invention is applied. In this measuring device, the 1st guidance shaft 33 and the 2nd 
guidance shaft 35 are arranged on the base member 3 1 . 

[0028] This 1st guidance shaft 33 and the 2nd guidance shaft 35 keep predetermined spacing, and are 
arranged in parallel. Between the 1st guidance shaft 33 and the 2nd guidance shaft 35, the device under 
test 37 which consists of a sheet metal-like silicon wafer is supported free [ attachment and 
detachment ]. Whole surface 37a of a device under test 37, 1st measurement means 39 to, measure the 
distance to 37b on the other hand, and the 2nd measurement means 41 are arranged at the 1st guidance 
shaft 33 and the 2nd guidance shaft 35. 
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[0029] The 1st measurement mrans 39 is equipped with the 1st slider 43 moved in accordance with the 
1st guidance shaft 33, and the 1st measuring instrument 45 fixed to this 1st slider 43. Moreover, the 2nd 
measurement means 41 is equipped with the 2nd slider 47 moved in accordance with the 2nd guidance 
shaft 35, and the 2nd measuring instrument 49 fixed to this 2nd slider 47. 

[0030] In addition, with this operation gestalt, a non-contact laser displacement gage is used for the 1st 
and 2nd measuring instruments 45 and 49. In the measuring device mentioned above, as measurement of 
the shape of the thickness of a device under test 37 and surface type states below, it is performed. First, 
as the straightness of the 1st measurement means 39 which moves in accordance with the 1st guidance 
shaft 33 is measured and it is shown in drawing 2 , deflection deltaLx to the criteria straight line 51 is 
calculated in each direction location of axial length, and predetermined straightness data are obtained. 
[0031] In addition, measurement of the straightness of the 1st measurement means 39 is performed with 
high precision, when equipment is installed. Moreover, in drawing 2 , Curve A shows the movement 
line of the 1st measurement means 39, and Curve B shows the movement line of the 2nd measurement 
means 41 . As shown in drawing 3 , a fixture etc. is used for the arrangement location of a device under 
test 37, and measurement of this straightness sets the glass truth direct master 53 to it, moves the 1st 
slider 43 in accordance with the 1st guidance shaft 33, and is performed by measuring spacing with the 
truth direct master 53 precisely continuously with the 1st measuring instrument 45. 
[0032] And the criteria straight line 51 is determined based on this measurement data, deflection deltaLx 
to the criteria straight line 51 is calculated in each direction location of axial length, and predetermined 
straightness data are generated. In addition, the criteria straight line 51 uses the least square method, and 
it is set up so that total of deflection deltaLx may become the smallest. 

[0033] Moreover, with this operation gestalt, deflection deltaLx when the 1st measuring instrument 45 is 
displacing to the truth direct master 53 side to the criteria straight line 51 is made into forward (+), and 
deflection deltaLx in the case of displacing to the opposite side is made into negative (-). Next, by 
moving the 1st and 2nd measurement means 39 and 41 synchronously in accordance with the 1st and 
2nd guidance shafts 33 and 35, the relative distance Sx of the 1st measurement means 39 and the 2nd 
measurement means 41 is measured continuously, and the relative-distance data of the direction of axial 
length are obtained. 

[0034] As shown in drawin g 4 , this measurement equips the front face of the 2nd measuring instrument 
49 of the 2nd measurement means 41 with the reference standards 55, such as a block gauge, and 
synchronizes the 1st slider 43 and 2nd slider 47 with it. Namely, as direction of axial length x location of 
the core of the 1st measuring instrument 45 and the core of the 2nd measuring instrument 49 turns into 
the always same location, while it makes it move to it It is carried out by measuring spacing to a 
reference standard 55 continuously with the 1st measuring instrument 45 of the 1st measurement means 
39, and subtracting the thickness of a reference standard 55 from the measured value. 
[0035] In addition, this measurement is performed when equipment is installed, and it is carried out if 
needed before measurement of a device under test 37, and data are updated by the newest value. Next, as 
shown in drawing 1 , the device under test 37 which should be measured is supported between the 1st 
measurement means 39 and the 2nd measurement means 41, and the thickness of a device under test 37 
is measured. This measurement moves the 1st and 2nd sliders 47 of the 1st and 2nd measurement means 
39 and 41 in accordance with the 1st and 2nd guidance shafts 33 and 35, and is performed whole surface 
37a of a device under test 37, and by on the other hand measuring continuously distance LI x to 37b, and 
L2x with the 1 st and 2nd measuring instruments 45 and 49. 

[0036] And as shown in drawing 2 , in each direction location of axial length, the thickness Tx of a 
device under test 37 is called for by subtracting whole surface 37a of a device under test 37 and distance 
Llx to which it corresponds to 37b on the other hand, and L2x from the relative distance Sx to which the 
relative-distance data called for beforehand correspond. Furthermore, in each direction location of axial 
length, the shape of surface type of whole surface 37a of a device under test 37 is searched for by adding 
deflection deltaLx to which the straightness data for which distance Llx to which it corresponds to 
whole surface 37a of a device under test 37 are asked beforehand correspond. 

[0037] That is, thereby, a precision is continuously asked for the distance from the criteria straight line 
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51 to whole surface 37a of a dewee under test 37, and this value is a value Corresponding to the shape of 
surface type of whole surface 37a of a device under test 37. moreover, the thing for which the thickness 
Tx of a device under test 37 is added in the shape of [ of this whole surface 37a ] surface type — a device 
under test 37 — on the other hand, the shape of surface type of 37b is acquired. 

[0038] In the thickness measuring method mentioned above, the thickness Tx of a device under test 37 
can be measured in an easy and certainly high precision in each direction location of axial length, 
without asking for a straightness and parallelism separately, since the thickness Tx of a device under test 
37 is measured from the relative distance Sx to which relative-distance data correspond by subtracting 
whole surface 37a of a device under test 37 and distance Llx to which it corresponds to 37b on the other 
hand, and L2x. 

[0039] Moreover, the measurement with the relative distance Sx of the 1st measurement means 39 and 
the 2nd measurement means 41 continuous by the thickness measuring method mentioned above The 
2nd measurement means 41 is equipped with a reference standard 55, and since it was made to carry out 
by measuring spacing to a reference standard 55 continuously with the 1st measurement means 39, the 
relative distance Sx of the 1st measurement means 39 and the 2nd measurement means 41 can be 
measured in an easy and certainly high precision. 

[0040] Furthermore, in the thickness measuring method mentioned above, the thickness Tx of the silicon 
wafer which is a device under test 37 can be measured in an easy and certainly high precision. 
Moreover, by the surface type-like measuring method mentioned above, it sets in each direction location 
of axial length. The shape of surface type of whole surface 37a of a device under test 37 is searched for 
by adding deflection deltaLx corresponding to distance Llx to which it corresponds to whole surface 
37a of a device under test 37, and L2x in straightness data. Moreover, by adding the thickness Tx of a 
device under test 37 in the shape of [ of this whole surface 37a ] surface type, since [ of a device under 
test 37 ] the shape of surface type of 37b is acquired on the other hand, the shape of surface type of a 
device under test 37 can be measured in an easy and certainly high precision. 

[0041] In addition, although the operation gestalt mentioned above explained the example which applied 
this invention to the measurement of a device under test 37 which consists of a silicon wafer, this 
invention is not limited to this operation gestalt, and can be widely used for measurement of the shape of 
thickness, such as glass for liquid crystal, and a mask member, and surface type. 
[0042] Moreover, although the operation gestalt mentioned above explained the example which has 
arranged the 1st guidance shaft 33 and the 2nd guidance shaft 35 in parallel in a horizontal plane, this 
invention is not limited to this operation gestalt, and you may make it arrange it in parallel in a vertical 
plane. Furthermore, although the operation gestalt mentioned above explained the example which used 
the non-contact laser displacement gage for the 1 st measuring instrument 45 and 2nd measuring 
instrument 49, this invention is not limited to this operation gestalt, and can use displacement gages, 
such as an electrostatic-capacity mold displacement gage. 
[0043] 

[Effect of the Invention] As stated above, in the thickness measuring method of claim 1, the thickness of 
a device under test can be measured in an easy and certainly high precision in each direction location of 
axial length, without asking for a straightness and parallelism separately, since the thickness of a device 
under test is measured from the relative distance to which relative-distance data correspond by 
subtracting the whole surface and the distance to which until corresponds on the other hand of a device 
under test. 

[0044] In the thickness measuring method of claim 2, the 1st or 2nd measurement means is equipped 
with a reference standard for continuous measurement of the relative distance of the 1st measurement 
means and the 2nd measurement means, and since it was made to carry out by measuring spacing to a 
reference standard continuously with the 2nd or 1st measurement means, the relative distance of the 1st 
measurement means and the 2nd measurement means can be measured in an easy and certainly high 
precision. 

[0045] In the thickness measuring method of claim 3, the thickness of a silicon wafer can be measured 
in an easy and certainly high precision. By the surface type-like measuring method of claim 4, it sets in 
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each direction location of axia^^gth. The shape of surface type of the w^^^surface of a device under 
test is searched for by adding deflection deltaLx corresponding to the distance to which it corresponds to 
the whole surface of a device under test in straightness data. Moreover, since the shape of surface type 
of the other sides of a device under test is acquired by adding the thickness of a device under test in the 
shape of [ of this whole surface ] surface type, the shape of surface type of a device under test can be 
measured in an easy and certainly high precision. 
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* NOTICES * 




JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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Defects in the images include but are not limited to the items checked: 



/ □ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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